We herein present a rare case of acute appendicitis with intestinal malrotation. Coronal images of contrastenhanced computed tomography (CT) revealed the small intestine on the right side and the large intestine on the left side, thus indicating intestinal malrotation (non-rotation type). In addition, an enhanced, tubular, fluid-filled structure was detected attached to the cecum, which was located superior to the urinary bladder, suggesting acute appendicitis. The present study shows that coronal CT images provide important information for the diagnosis and treatment of acute appendicitis in patients with intestinal malrotation.
Introduction
Because the appendix is located in an abnormal position in patients with intestinal malrotation (1) (2) (3) (4) (5) , the diagnosis and treatment of acute appendicitis in such patients requires knowledge of the precise location of the appendix and the anatomy of the small and large intestines. Coronal CT images can provide this information and are helpful for use in preoperative simulation as well as navigation during surgery. There have been several reports in English and Japanese of the application of CT images for the diagnosis of acute appendicitis in patients with intestinal malrotation (1-5); however, none of these studies focused on the usefulness of coronal CT for this purpose.
Case Report
A 44-year-old woman was admitted to our hospital with right lower abdominal pain and a high fever. A physical examination revealed tenderness in the right lower quadrant with abdominal guarding. Blood tests showed a white blood cell count of 13,600/μL (neutrophils: 92.1%) and a Creactive protein level of 31.3 mg/dL. A coronal image (Fig. 1A, Fig. 2 ) of contrast-enhanced CT demonstrated the small intestine to be on the right side with the large intestine on the left side. In addition, a dilated appendix measuring 12 mm in maximum diameter was detected attached to the cecum, which was located superior to the urinary bladder. Axial images (Fig. 1B, C ) of CT showed a dilated appendix attached to the cecum located anterior and to the right of the uterus, with the superior mesenteric vein (SMV) lying on the left, instead of the right, ventral aspect of the superior mesenteric artery (SMA), a sign of SMV rotation (6). These CT findings indicated a diagnosis of acute appendicitis with intestinal malrotation. Emergency surgery was performed, during which the cecum and ascending colon were not found to be fixed to the retroperitoneum, while the cecum lay in the median lower portion of the abdomen, superior to the urinary bladder. The appendix attached to the cecum was markedly dilated, with inflammatory changes around the appendix, although it was not perforated. The pathological diagnosis was acute phlegmonous appendicitis. The patient was discharged from the hospital 11 days after the operation. only approximately one per 10,000 individuals, with a male to female ratio of 2-3:1. Neonates comprise nearly 80% of patients with intestinal malrotation and usually present with symptoms such as nausea, hematemesis and melena, while 0.2-0.5% of cases are identified in adulthood (8). Wang et al. (9) classified intestinal malrotation into four categories: non-rotation, malrotation, reversed rotation, and paraduodenal hernia. The present patient exhibited the non-rotation type, which is characterized by the location of the small intestine on the right side and the large intestine on the left side. This type is generally discovered in adulthood due to the lack of symptoms and is more commonly an incidental finding on imaging examinations or during surgery (9) .
Coronal CT images provide useful information regarding the intestinal anatomy. In the present case, coronal images revealed the position of the small intestine on the right side and the large intestine on the left side in addition to a dilated appendix attached to the cecum, which was located superior to the urinary bladder. These findings enabled the diagnosis of acute appendicitis with intestinal malrotation (non-rotation type). In addition, coronal images offer the same viewpoint as that of the surgeon and provide important information for use in preoperative simulation as well as navigation during surgery. Axial images are useful for identifying the location of the SMV in relation to the SMA. A position of the SMV on the left, instead of the right, ventral aspect of the SMA (SMV rotation sign) (6) indicates a diagnosis of intestinal malrotation.
There have been several reports in English and Japanese of the application of CT images for the diagnosis of acute appendicitis in patients with intestinal malrotation (1-5) ; however, none of these studies focused on the usefulness of coronal CT for this purpose.
In conclusion, coronal CT images are useful in the diagnosis and treatment of acute appendicitis in patients with intestinal malrotation.
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